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(57)  Areflex sight (100) comprising:

an elongated sight housing comprising an outer tube
(101) and an inner tube (102) defining a light channel
with an optical axis (B), wherein the inner tube (102) is
pivotally secured within an end of the outer tube (101)
and has an end section (111°) forming an outer perimeter
section, which is provided with separate convex sections

(113a’, 113b’, 113c’, 113d’). The separate convex sec-
tions (113a’, 113b’, 113¢’, 113d’) of the inner tube (102)
are arranged to fitinto the separate concave support sec-
tions (113a, 113b, 113c, 113d) in the outer tube (101),
wherein the end section (111’) of the inner tube (102) is
pivotally received within the end section (111) of the outer
tube (101).
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a reflex sight
with an elongated sight housing, and more particularly
to a reflex sight comprising an outer tube and an inner
tube, wherein the inner tube is pivotally secured with the
outer tube.

BACKGROUND

[0002] Reflex sights also known as red dot sights are
popular sights both for civilian users such as hunters and
sportsmen but also for professional users such as police
and military. The reflex sight has a number of advantages
over a traditional iron sight as well as a magnifying tele-
scope sight. A user of the reflex sight may have both eyes
open, i.e. one eye looking through the sight for aiming at
a target and the other eye may look at the environment
surrounding the target. Thereby, the user may focus on
the target and fire faster than with traditional iron sights
or optical magnifying telescope sights. Additionally, the
reflex sight has an unlimited eye relief and the user of
the reflex sight may not only find the target fast but also
shoot with both eyes open.

[0003] Due tothe advantageous features, reflex sights
are commonly used on shotguns, automatic and semi-
automatic rifles, and small firearms, such as handguns.
[0004] A number of conventional prior art reflex sights
have a cylindrical shape with a circular cross section.
US2004/0047586 discloses a reflex sighting device with
an elongated housing assembly. The housing assembly
includes a cylindrical main housing having an outer hous-
ing cylinder connected thereto by a threaded sleeve por-
tion threadably secured in a threaded bore portion at the
outer end of the main housing. An inner sighting cylinder
is pivotally secured within the main housing and the outer
housing cylinder.

[0005] In order to take aim fast it is important for the
user to be able to view as much as possible of the target
and the surrounding environment. Hence, a wide field of
view through the sight is desirable. On the other hand,
small dimensioned sights are desired to be used in com-
bination with small firearms, such as handguns. The size
of the sectional area of the sight restricts the field of view
through the sight. However, the cylindrical shape of the
sight restricts the ability to make the sight smaller in size,
without reducing the field of view through the sight.
[0006] WO9813717 discloses an electro-optical sight-
ing device for a handgun comprising a square-shaped
thick meniscus optical element of transparent material
having a front surface for facing the target and a back
surface in which the user views an image of the target.
A source of light is directed at and reflected back from
the back surface of the lens, forming a light channel in
the open air, to create a sighting image for the user to
align with the image of the target as viewed in the optical
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element.

[0007] Without a housing covering the light channel
from the source of light to the optical element or lens,
dirt, water, and snow may block the light path between
the light source and the lens of the sighting device. This
kind of sight is also more sensitive to shocks and impacts.
Other drawbacks with this solution is that the parallax is
worse and itis more difficult to find the point of aim without
a light channel of the housing.

SUMMARY

[0008] Itis an object of the teachings of this application
to obviate at least some of the disadvantages discussed
above.

[0009] In accordance with one aspect of the present
disclosure, this is achieved by a reflex sight comprising:

an elongated sight housing comprising an outer tube
and an inner tube defining a light channel with an
optical axis, wherein the inner tube is pivotally se-
cured within an end of the outer tube;

a lens with a partially reflective surface arranged in
an end of the inner tube facing an intended target;
a light source arranged in the light channel, which is
adapted to emit light towards the reflective surface
projecting a reticle for a user of the sight; wherein
the outer tube terminates in an end section forming
an inner perimeter section of the outer tube, which
is provided with concave indentations forming sep-
arate concave support sections;

the inner tube has an end section forming an outer
perimeter section, which is provided with separate
convex sections;

wherein the separate convex sections of the inner
tube are arranged to fit into the separate concave
support sections in the outer tube, wherein the end
section of the inner tube is pivotally received within
the end section of the outer tube.

[0010] In some embodiments, the separate concave
support sections may form at least portions of spherical
caps in the inner perimeter section of the outer tube; and
the separate convex sections may form at least portions
of spherical caps on the outer perimeter section of the
inner tube.

[0011] In some embodiments, the reflex sight may
comprise an end frame inserted in the front end of the
outer tube, wherein said end frame is provided with con-
cave indentations forming separate concave support
sections, wherein the separate convex sections are ar-
ranged to fitinto the concave support sections in the outer
tube and the concave support sections in the end frame,
thereby, the end section of the inner tube is pivotally re-
ceived within the end section of the outer tube with the
frame.

[0012] In some embodiments, the concave support
sections in the end frame form at least portions of spher-
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ical caps.

[0013] In some embodiments, the spherical cap
shaped support sections of the outer tube, and the cor-
responding convex spherical cap shaped sections of the
inner tube have essentially the same radius, and a com-
mon center point.

[0014] Advantageously, at least a number of parts of
the inner tube corresponding to the number of convex
spherical cap shaped sections of the inner tube extend
beyond a radius of the separate convex sections in the
cross section of the inner tube perpendicular to the optical
axis at the center point.

[0015] In some embodiments, the sight housing forms
a longitudinal essentially square-shaped outer tube and
a longitudinal essentially square-shaped inner tube.
[0016] In some embodiments, the sight housing forms
a longitudinal outer tube and a longitudinal inner tube,
having a triangular, rectangular, pentagonal, or hexago-
nal cross sectional shape.

[0017] In some embodiments, damping means is ar-
ranged between the end section of the inner tube and
the end section of the outer tube.

[0018] In some embodiments, separate damping
means are provided between the separate concave sup-
port sections of the outer tube and the separate convex
sections of the inner tube.

[0019] Advantageously, the damping means is an
elastomer.

[0020] In some embodiments, the damping means is
rubber.

[0021] In some embodiments, the damping means
comprises at least one spring.

[0022] In some embodiments, the convex spherical
cap shaped sections has a recess holding the damping
means.

[0023] In some embodiments, each of the concave
spherical cap shaped sections has a recess holding the
damping means.

[0024] In some embodiments, each recess forms two
circumferential spherical segments in the spherical cap
shaped sections in the inner tube.

[0025] In some embodiments, the damping means is
an o-ring.
[0026] In some embodiments, the end section of the

outer tube is a separate section fixed to the outer tube,
thereby forming the inner perimeter section of the outer
tube.

[0027] An advantage of embodiments of the present
disclosure is an improved parallax. Another advantage
of embodiments of the present disclosure is that the sec-
tional area of the light channel through the sight is en-
larged without increasing the dimensions of the reflex
sight.

[0028] Other aspects and features of the invention and
its embodiments are defined by the appended patent
claims and are further explained, together with problems
solved and advantages obtained, in the detailed descrip-
tion section as well as in the drawings.
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[0029] Itshould be emphasized thatthe term "compris-
es/comprising” when used in this specification is taken
to specify the presence of stated features, integers,
steps, or components, but does not preclude the pres-
ence or addition of one or more other features, integers,
steps, components, or groups thereof.

[0030] Alltermsusedinthe claims are to be interpreted
according to their ordinary meaning in the technical field,
unless explicitly defined otherwise herein. All references
to "a/an/the element, device, component, means, etc are
to be interpreted openly as referring to at least one in-
stance of the element, device, component, means, etc.,
unless explicitly stated otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Exemplary embodiments is illustrated by way
of example in the accompanying drawings in which like
reference numbers indicate the same or similar elements
and in which:

Fig. 1 is a plan cross-sectional view showing a reflex
sight according to a first embodiment;

Fig. 2is afrontcross-sectional view of the reflex sight
along the line Il - Il in Fig. 1; and

Fig. 3 is a pictorial view of an inner tube of the reflex
sight in Figs. 1 and 2.

DESCRIPTION OF EMBODIMENTS

[0032] Embodiments of the invention will be described
with reference to Figs 1-3. In cooperation with attached
drawings, the technical contents and detailed description
of the present invention are described thereinafter ac-
cording to a preferable embodiment, being not used to
limit its executing scope. Any equivalent variation and
modification made according to appended claims are
covered by the claims.

[0033] Reference will now be made to the figures to
describe the embodiments in detail. The same reference
signs are used for corresponding features in different fig-
ures.

[0034] Reference is made to Fig. 1, which is a plan
cross-sectional view showing an exemplary embodiment
of a reflex sight 100 adapted to be firmly attached to a
firearm, including but not limited to a rifle, shotgun, au-
tomatic and semi-automatic rifles, and small firearms,
such as handguns by means of a mount (not shown) or
bracket. The reflex sight 100 comprises a longitudinal
sight housing forming a longitudinal outer tube 101 hav-
ing an essentially square-shaped cross-section and a
longitudinal inner tube 102 having an essentially square-
shaped cross-section, wherein the inner tube 102 is piv-
otally secured within the front end of the outer tube 101.
[0035] Asquare-shapedlens 103 with aninner partially
reflective surface 104 is arranged in a mating square-
shaped support section 103’ in a front end of the inner
tube 102 intended to face a target (not shown). A front
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glass 105 may be arranged in the front end of the outer
tube 101 for protecting the lens from dirt, moisture, snow,
fingerprints etc and from being scratched. A viewing
glass plate 106 is supported at the rear end of the sight
housing 101 facing an eye 107 of a shooter.

[0036] A battery powered light source 108 is arranged
in a light channel inside the inner tube 102 to project a
beam of light through a path, indicated by a dashed line
A, angled in a direction to the reflective surface 104 of
the lens 103. The light beam is reflected by the reflective
surface 104 along an optical axis of the light channel,
indicated by a dashed line B, through the glass plate 106
to the eye 107 of the shooter. Thereby, the inner tube
102 forms a light channel with a square-shaped cross-
section. Hence, when the shooter looks at the target
through the light channel from this rear end, the shooter
sees a dot as a reticle, which may be put on the spot on
the target for the desired point of impact.

[0037] The light source 108 may be, but is not limited
to, a Light Emitting Diode, LED, having a diameter of
20-80 wm. The reflective surface 104 of the lens 103 may
be a Mangin mirror. In such an arrangement the Mangin
mirror may be evaporated on a conventional lens. Fur-
ther, the light source may be configured to emit light to
provide a reticle in other shapes, such as an illuminated
cross hair or any other suitable shape.

[0038] Theinnertube 102 is movably biased by eleva-
tion adjustment means 109 at the inside of the rear end
of the sight housing 101 allowing adjustment of the lon-
gitudinal axis of the inner tube 102 in a vertical direction
in relation to the longitudinal axis of the sight housing 101
in order to calibrate the sight to a particular firearm. A
corresponding horizontal adjustment means (not shown)
is also provided, making the inner tube 102 movably bi-
ased allowing adjustment of the longitudinal axis of the
inner tube 102 in a horizontal direction in relation to the
longitudinal axis of the sight housing 101. Thereby, the
reflex sight 100 may be calibrated relative to the trajectory
of the bullet to compensate for both elevation and wind-
age.

[0039] The inner front end of the outer tube 101 termi-
nates in a square-shaped end section 111 forming an
inner perimeter section of the outer tube 101, which is
provided with concave indentations forming separate
support sections 113a, 113b, 113c, 113d in the inner pe-
rimeter of the outer tube 101 as shown in Fig. 2.

[0040] In this embodiment the support sections 113a,
113b, 113c, 113d are in the shape of portions of spherical
caps, and similar support sections 114a, 114b, 114c,
114d also in the shape of portions of spherical caps are
provided as indentations on each side of an inner perim-
eter of a separate square-shaped retaining end frame
115. The inner tube 102 is secured in the outer tube 101
by means of the end frame 115 inserted in the front end
of the outer tube 101. In this embodiment the front glass
105 may be arranged in the end frame 115.

[0041] In another embodiment, the support sections
113a, 113b, 113c, 113d are in the shape of spherical
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caps and the end frame 115 is not necessary.

[0042] The inner tube 102 also has a square-shaped
end section 111’ forming an outer perimeter section. The
outer perimeter section of the inner tube 102 is provided
with separate convex sections 113a’, 113b’, 113¢’, 113d’
on each side of the outer perimeter section. In this em-
bodiment the separate convex sections 113a’, 113b’,
113c’, 113d’ are in a shape of, butis not limited to, convex
spherical caps. In other embodiments the separate con-
vex sections may be in a shape of at least portions of
spherical caps.

[0043] Theconcave spherical cap shaped supportsec-
tions 113a, 113b, 113c, 113d; 114a, 114b, 114c, 114d,
and the corresponding convex spherical cap shaped sec-
tions 113a’, 113b’, 113¢’, 113d’, have essentially the
same radius, which is indicated as a dashed line R in Fig.
2, and a common center point C. Thereby, the concave
and the convex spherical cap shaped support sections
form a common sphere. Hence, atleast a number of parts
of the inner tube 102 corresponding to the number of
convex spherical cap shaped sections 113a’, 113b’,
113c’, 113d’ of the inner tube 102 extend beyond the
radius R of the separate convex sections 113a’, 113b’,
113c’, 113d’ in the cross section of the inner tube per-
pendicular to the optical axis at the center point C.
[0044] Hence, the convex spherical cap shaped sec-
tions 113a’, 113b’, 113c¢’, 113d’ are arranged to fit into
the support sections 113a, 113b, 113c, 113d in the outer
tube 101 and the support sections 114a, 114b, 114c,
114d in the end frame 115. Thereby, the square-shaped
end section 111’ of the inner tube 102 is matably and
pivotally received within the square end section 111 of
the outer tube 101.

[0045] Theendframe 115isinsertedintoamating bore
116 in the front end of the outer tube 101 of the sight
housing to secure the end section 111’. Thereby, the in-
ner tube 102 is held axially in place while permitting piv-
otal movement of the inner tube 102.

[0046] In this embodiment, each of the convex spher-
ical cap shaped sections 113a’, 113b’, 113c¢’, 113d’ may
have a recess 117 holding damping means, in this em-
bodiment an elastic ring 118, for example an o-ring made
of synthetic or natural rubber, or any suitable elastomer
as illustrated in Fig. 3. The recess 117 may form two
circumferential spherical segments 119 and 120. The
elasticring 118 in each recess 117 improves the engage-
ment between the inner tube 102 and the outer tube 103.
[0047] When the reflex sight 100 is mounted on a fire-
arm, the user then will view the target or object in the
scene through the viewing glass plate 106, the light chan-
nel through the inner tube 102, the lens 103 and the pro-
tecting front glass plate 105. In order to assist in aiming,
the red dot emitted from the light source 108 is projected
onto the reflective surface 104 of the lens 103 and is
reflected back to the eye 107 of the shooter through the
glass plate 106. The elevation and horizontal adjustment
means are arranged to calibrate the reflex sight 100 rel-
ative to the trajectory of the bullet to compensate for wind-
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age and elevation. In the embodiment describe with ref-
erence to Figs. 1-3 the inner tube 102 is selectively mov-
able relative to the outer tube 101 by means of the ad-
justment means.

[0048] When the firearm is fired the recoil forces the
inner tube to move forward in relation to the outer tube
101. The elastic rings 118 force the inner tube to return
to its initial position in relation to the outer tube 101 as
before the firearm was fired. Thereby, the reflex sight 100
will maintain its calibration.

[0049] The overall sight assembly is thereby advanta-
geously resistant to recoil and shock, and prevents dirt,
moisture etc to leak into the interior of the reflex sight 100.
[0050] Embodiments of the present invention have
been described herein with reference to a reflex sight
100, which comprises a sight housing forming a longitu-
dinal outer tube having an essentially square-shaped
cross-section and a longitudinal inner tube having an es-
sentially square-shaped cross-section, which is pivotally
secured within the front end of the outer tube. It will be
understood that the sight housing, outer tube and the
inner tube may have other shapes than an essentially
square-shaped cross-section in other embodiments, for
example, triangular, rectangular, pentagonal, hexago-
nal, etc without departing from the scope of the claims.
As shown in the embodiment in Figs. 2-3, the upper side
of the end section 111 of the outer tube 101 is slightly
curved. Hence, one or more of the sides of the outer tube
may be slightly curved in other embodiments of the reflex
sight 100 without departing from the scope of the claims.
The contour of the inner tube and the outer tube may be
provided with rounded-out corners or sharp corners.
[0051] Theinvention is notlimited to that the inner tube
is pivotally secured within the front end of the outer tube.
In other embodiments, the inner tube may be pivotally
secured to the back end of the outer tube, without de-
parting from the claimed invention.

[0052] In another embodiment, the inner front end of
the outer tube terminates in a end section forming an
inner perimeter section of the outer tube, which is pro-
vided with concave indentations forming at least two sep-
arate and opposite support sections in the inner perim-
eter of the outer tube.

[0053] In other embodiments, the concave spherical
cap shaped sections 113a, 113b, 113c, 113d has a re-
cess holding the damping means.

[0054] In other embodiments, the end section 111 of
the outer tube 101 is a separate section fixed to the outer
tube 101. The separate section may e.g. be a piece of
plastic which is inserted into and firmly attached to the
outer tube 101, thereby forming the inner perimeter sec-
tion of the outer tube 101.

[0055] The features and advantages of the invention
are apparent from the detailed specification, and thus it
is intended by the appended claims to cover all such fea-
tures and advantages of the invention, which fall within
the scope of the technology. For example, the light source
may be a Light Emitting Diode, LED, or a resonant cavity
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light emitting diode, RCLED, generating red light. How-
ever, other light sources generating red light or any other
suitable colour, for example, green, blue, yellow, may be
used.

[0056] In another embodiment a recess may be pro-
vided around the circumference of the front end section
of the inner tube 102 and an elastic ring may be arranged
in the recess extending around the inner tube 102 for
improving the engagement between the inner tube 102
and the outer tube 101.

[0057] |In still another embodiment, the damping
means may comprise at least one spring arranged in the
one or more recesses in the inner tube 102 to bias the
inner tube 102 in relation to the outer tube 101, thereby
improving the engagement between the inner tube 102
and the outer tube 101. Hence, when the firearm is fired
the recoil forces the inner tube 102 to move forward in
relation to the outer tube 101. The springs force the inner
tube to return to its initial position in relation to the outer
tube 101 as before the firearm was fired. Thereby, the
reflex sight 100 will maintain its calibration.

[0058] Other configurations are possible within the
scope of the present patent claims. However, although
embodiments of the reflex sight 100 has been illustrated
in the accompanying drawings and described in the fore-
going detailed description, the disclosure is illustrative
only, and changes, modifications and substitutions may
be made without departing from the scope of the tech-
nology as set forth and defined by the following claims.
Hence, it should be understood that the limitations of the
described embodiments are merely for illustrative pur-
pose and by no means limiting. Instead, the scope of the
technology is defined by the appended claims rather than
by the description, and all variations that fall within the
range of the claims are intended to be embraced therein.
[0059] In addition, singular references do not exclude
a plurality. The terms "a", "an", "first", "second" etc do
not preclude a plurality. Reference signs in the claims
are provided merely as a clarifying example and shall not
be construed as limiting the scope of the claims in any
way.

Claims
1. A reflex sight (100) comprising:

an elongated sight housing comprising an outer
tube (101) and an inner tube (102) defining a
light channel with an optical axis (B), wherein
the inner tube (102) is pivotally secured within
an end of the outer tube (101);

a lens (103) with a partially reflective surface
(104) arranged in a front end of the inner tube
(102) facing an intended target;

alightsource (108) arranged in the lightchannel,
which is adapted to emit light towards the reflec-
tive surface (104) projecting a reticle for a user
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(107) of the sight;
characterized in that:

the outertube (101) terminates in an end section
(111) forming an inner perimeter section of the
outer tube (101), which is provided with concave
indentations forming separate concave support
sections (113a, 113b, 113c, 113d);

the inner tube (102) has an end section (111’)
forming an outer perimeter section, which is pro-
vided with separate convex sections (113a’,
113b’, 113¢’, 113d");

wherein the separate convex sections (113a’,
113b’, 113c¢’, 113d’) of the inner tube (102) are
arranged tofitinto the separate concave support
sections (113a, 113b, 113c, 113d) in the outer
tube (101), wherein the end section (111’) of the
inner tube (102) is pivotally received within the
end section (111) of the outer tube (101).

The reflex sight of claim 1, wherein the separate con-
cave support sections (113a, 113b, 113c, 113d) form
at least portions of spherical caps in the inner perim-
eter section of the outer tube (101); and

the separate convex sections (113a’, 113b’, 113c’,
113d’) form at least portions of spherical caps on the
outer perimeter section of the inner tube (102).

The reflex sight of claim 1 or 2, comprising an end
frame (115) inserted in the front end of the outer tube
(101), wherein said end frame (115) is provided with
concave indentations forming separate concave
support sections (114a, 114b, 114c, 114d), wherein
the separate convex sections (113a’, 113b’, 113c’,
113d’) are arranged to fit into the concave support
sections (113a, 113b, 113c, 113d) in the outer tube
(101) and the concave supportsections (114a, 114b,
114c, 114d) in the end frame (115), thereby, the end
section (111°) of the inner tube (102) is pivotally re-
ceived within the end section (111) of the outer tube
(101) with the frame (115).

The reflex sight of claim 3, wherein the concave sup-
port sections (114a, 114b, 114c, 114d) in the end
frame (115) form at least portions of spherical caps.

The reflex sight of any of the claims 2-4, wherein the
spherical cap shaped support sections (113a, 113b,
113c, 113d) of the outer tube (101), and the corre-
sponding convex spherical cap shaped sections
(113a’, 113b’, 113c¢’, 113d’) of the inner tube (102),
have essentially the same radius (R), and a common
center point (C).

The reflex sight of any of the claims 2-4, wherein at
least a number of parts of the inner tube (102) cor-
responding to the number of convex spherical cap
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10.

1.

12.

13.

14.

15.

16.

17.

18.

shaped sections (113a’, 113b’, 113c’, 113d’) of the
inner tube (102) extend beyond a radius (R) of the
separate convex sections (113a’, 113b’, 113c’,
113d’) in the cross section of the inner tube perpen-
dicular to the optical axis at the center point (C).

The reflex sight of any of the claims 1-6, wherein the
sight housing form a longitudinal essentially square-
shaped outer tube and a longitudinal essentially
square-shaped inner tube.

The reflex sight of any of the claims 1-6, wherein the
sight housing form a longitudinal outer tube and a
longitudinal inner tube, having a triangular, rectan-
gular, pentagonal, or hexagonal cross sectional
shape.

The reflex sight of any of the claims 2-8, wherein
damping means (118) is/are arranged between the
end section (111) of the inner tube (102) and the end
section (111’) of the outer tube (103).

The reflex sight of any of claim 9, wherein separate
damping means are provided between the separate
concave support sections (113a, 113b, 113c, 113d)
of the outer tube (101) and the separate convex sec-
tions (113a’, 113b’, 113c’, 113d’) of the inner tube
(102).

The reflex sight of claim 9 or 10, wherein the damping
means is an elastomer.

The reflex sight of claim 11, wherein the damping
means is rubber.

The reflex sight of claim 9 or 10, wherein the damping
means comprises at least one spring.

The reflex sight of any of the claims 9-12, wherein
each of the convex spherical cap shaped sections
(113a’, 113b’, 113¢’, 113d’) has a recess (117) hold-
ing the damping means.

The reflex sight of any of the claims 9-12, wherein
each of the concave spherical cap shaped sections
(113a, 113b, 113c, 113d) has a recess holding the
damping means.

The reflex sight of claim 14, wherein each recess
(117) forms two circumferential spherical segments
(119, 120) in the spherical cap shaped sections
(113a’, 113b’, 113c’, 113d’) in the inner tube (102).

The reflex sight of claim 15 or 16, wherein the damp-
ing means is an o-ring (118).

The reflex sight of any of the claims 1-16, wherein
the end section (111) of the outer tube (101) is a
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separate section fixed to the outer tube (101), there-
by forming the inner perimeter section of the outer
tube (101).
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